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in new materials developments and manufacturing techniques. Individual teaching factories might be organized around particular state-of-the-art engineered materials technologies, reflecting the priority applications of the academic, industrial, and government partners.
The teaching factory concept might be extended to create a facility for rapid prototyping of advanced designs for or with AEMs or applications. The National Submicron Center at Cornell University and the Metal Oxide Semiconductor Implementation System (MOSIS) at the University of Southern California, for example, were initiated to support the fabrication of integrated circuit (1C) designs prepared at any university. The Submicron Center fabricates advanced electronic and optical structures by molecular beam epitaxy and e-beam submicron lithography. MOSIS, funded by the Defense Advanced Research Projects Agency, provides access to semiconductor process lines for fabricating 1C designs in metal oxide semiconductor (MOS) technology for a given set of design rules that are updated frequently as the technology evolves. Designs are fabricated and shipped to their designers within weeks of receipt. The MOSIS program is said to have trained a new generation of 1C designers. Yet another example is the Instrumented Factory Gear Center at the Illinois Institute of Technology, which is exploring new ways to produce, usually through machining, precision gears made of both conventional materials and AEMs. Materials properties are considered initially, and education and training are focused objectives of the program.
A host of similar opportunities can be envisioned for other AEMs and applications. For example, research programs currently exist that are aimed at producing flexible manufacturing cells and designing new materials and products. Creating a way to couple these design efforts and fabrication opportunities would greatly accelerate the use of new technologies and make more effective use of existing capital assets. A teaching factory might provide widespread access to rapid prototyping of designs for and with AEMs, and realistic, challenging products for flexible manufacturing cells. The resources of such a facility could be applied to a variety of materials processes such as: electrolysis of interface-dominated copper-nickel laminates (supermodulus materials), potentially useful in printed circuit boards or structural applications; new, dieless forming processes driven by computer-aided design (CAD) data typified by commercially available systems for plastic parts; compound semiconductor (e.g., gallium arsenide), molecular beam epitaxy (MBE), metal oxide chemical vapor depo-